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PFPOREBEWORD

This publication was prepared under contract for the
Joint Publicaiions Research Service as a translation
or foreign-language research service to the various
federal govermment departments,

The eontents of thie paterial in no vuy represent the
polietes,  viess or attitudes of the U. S, Government
or of the parties to any distribution arrangsment.
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JPRS: 19,152

IOWNFRI NG THE IMMUNOBIOLOGIOAL RRSYISTANCE OF THE
ORGANISM AS A MAMIFESTATION 07 THE IRREVERS!PLE
COMPUNENT UF RADTATION SIOKNESS
o - USSR -

[Pollowing is a translation of an article by I. G.
Akayev ard M. A, Lagun in tho Russian-language psriodi- .

cal mmmmggmm (Hodieal Radiology), Vol
Vi1, ® 2, Mosoow, 1963, pages 47-50.)

Acoording to hypotheses of I. F. Eovolyov and Hloir —
Davidson {G. Davidecn; V. N. Korogodin ami G. G, Pollkarpov;
Blair, Storer, H arris, Murshner, Longhsm; Sparling, Strang,
Worman), all affections of an orgamiem cauced Ly ionising radia-
tion can be divided into two typus which are comditionilly celded
~aversihle ard irreversible. By this ig mwaant mt ovly truly
irreveraibls dec.—ge (for exsmple, gooetic), tui aleo that which
18 very slowly rectored in comperison with reversihle demags.

The revorcibtle oomponermt of radiation sickmoss io associo-
ted in the fivat inctance with dmisge W tiesue systems which
have a ihigh lovil of physinlopical regencration hematogenic,
opithelial, anrd others). Using the degree of reduotion in the
orgonim'y immundty to ro-irradiation as a ocriturion of the



sount of resaining rediation demage, ~1t was sttadlished thav the
restoration pariod of radioresistance of an orgarimn depends
directly upon ihe species peculiarities and first and foremost
upon the rate of metaboliem processes. The restoration periocd
of ralioresistance (which is identified with the reparation
period of all reversihle injuriea) for mioe *urned out to be 12
t0 2 4xys (Xohn, Kqllmen, Rothermol, Woodard, Jtorer; Stearner,
Tyler), and for men, acoording to the estimatior m, 7. Davidson,
this pericd stretoches up t© 200 davs, Aocording to oixr data,
reparation of injuries in xioce takes place in the ooursge of 12 to
15 days. (Diagrsm 1 and Table 1).
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Disgren 1. Dynemics of reparation of reversible rad.a-
tion injuries of mice aficr ilrrediation, oouse
4 rontgens. Criterion « displacemsrt of
lethal doeses upon re~irradiatiox.
(530 feale mice, 2 to 3 months of age.)

Iegendt
i« Reeidual radiation dmmage
2. Period of reduced radioresistancs
3. Peariod of incressed radioresistance
4« Days after irradlation
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days, Upon double Liradistion contamination occurred 30 daye

aftor the first {rradiation, The ;nsmia wore mubjsoted to gemme

rays ColV, dosege rate 35r/mimte, 150 valte famsle mco rang—

1rg in age fron two to three m'onﬂn"p;e;'a ussd ir axperimentd.
Tho basic conditions of irrsdiation amd results of the

expariments are shown in Diegram 2 ad 1in Tebie 2.
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Dlagii 2. Influence of conditions of rreliminsry
irraliation on the 1life span of mice after cortemi-
paticn with toxin Vas. perfringens (corntmimation
subcutaneous, dose 0.8 ¢f experimoptel umit, 50 daye
after irradlation). '

Frobability of diffurencas: GCroups & and I, 113, 1V,
¥, VI ==R = 0.99; grcups I1I et IIT, T%-k <0.5; groups
Vv and VI -= R {0.8; groups JII + III + IV and
VY + VIR = 0.99.

Logend: 1. Relative survival (%) 4. Time after toxin
2. Average life gpan, mimites injection, nin-
3. Group of animals utes.
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2. Irrediation dces

3. Interval between irrsdiations
4e Bpuation of the axrve

5. Averuge life span, mimites

In all the groups 1901 mortality of the preliminarily ir-
reiiated aninals vas observed. The avorege 1ife span of the con
trolled aximels ves 589 % 5 mimtes, but of those exposed b0
single irrsdiation, dose 750 r == 30} 2 38 mimtes. Qgousequent~
1y, even in the period of time sfter the restorsiion of the crgeien'a
redioresistance, the Mmuo.hgiod state remaing disrupted.
| Inazmich as after irradiation there elapsed more than three times
the tize neoessary for reparation of revaceills rediatlon injwies,
it 1s possille to supposs that reduced Limunity of theses aximals
t0 & baoterfal toxin is lirked with the irreversitle compopent of
rediation sickness, T substantiate this eltuction 4% vas also
necegsery o ohw that the degree of lesion of imsmumotiologlcal



resistance Cepends neither upon fraotionation of the dose ror
Upon an increase in tins imc.cvals betueen irredlations. The
fOllowing experiments wvere conucted %0 exsmine thesze problems.

In the second series of experiments the ardmals wers sub-
jeoted to double irradiation of the smme t0o%al dosage — 750 r
(400 + 350 r) =~ the time interval between exposures two wr five
dgys. In this short period of time about &0 ard 75% of the re-
versible radiation injuries s xepaired (ef, Dimgram 1), The
average life span of these mice afier contamimation by the toxin
(339 £ 13 and 342 + 13 mimites) sssentially did rot differ from
the group exposed to single irradiation. Consaguently, the de-
gres of lesion of immnobiologicsl resiatance of the ~rgenimm
espentially does mt devend upon the corditions ofirradiation, .

In the third seriss of experiments the influence of dosage
and increased time interval between irradiations up to a period
of time nsocessary for full reparation of reversinie radiation
alterations hrought about - tho first irradiation was exxdnsd,
The animals of tiis seriss werso eomosed to doubtis irradiation,
total dosage 900 r {400 + 500 r). The sswond irrea’atioz was
conducted five and 15 days af'ter the first,

The average life span of the mice in these groups was
identical (273 % 4 axd 85 ¢ 14 mimites), ih;’i.eh suprorts the
abovecited observation that the oonditions of irradiation (aingle
or douhle) znd tine intervala between irradiations do mot in-
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resistance depends neither upon fractionation of the dose nor
upon an inarease in time intervals betveen irrsdiations. The
following experiments were conducted to exsmine these problumsz.

In the second aeries of experimente the animals were sub-
Jeoted to double irradiation of the smms total dosago — 750 r
(400 + 350 r) — the time interval between exposures two and five
days. In this short period of time about 60 and 75% of the re-
versitle rafiation injurles is repaived (cf, Disgrem 1). The
average Yife gvan of these mice efter oontamination by the toxin
(339 + 13 and 342 + 13 nirutes) essentially did rot.differ from
the group exposed to single irradiation. Oonsequently, the de-
gree of lesion of immpobhiological resistance of the orgaxism
essentially does mt depend upon the conditions ofirrsdiation,

In the third series of eaxperiments the influence of dosage
and increased time interval between irrsdiations up to a perlod
of time neocessary for full reparation of reversihle radiat on
alterations brought atout by the first irradiation was examined,
The enimals of tiis series were expesed to double Lrrsdiation,
total dosage 900 r (400 + 500 r). The second irradiation was
conducted five axd 15 days after the firat,

The average life span of the mice in these groups vas
tdentical (273 + 4 and 486 ¢ 14 mimtes), vhich suprorts the
abovecited obiuvation that the conditions of irradiation (single
or double) 4nd tine intervals botween irradiations %o wt in-



fluence the derree of lesion of the orpardsm's irmunobiologiocal
state. Ho;ccver, the average life span of the arimke in the
third neries exposed t0 900 r (279 + 4.9 mimtes) was consider-
ably loss than that of the animals in the second series exposed
o 750 r (355 t 14 nirutes). This :tatistically signifioant
difference (i = U.99) in the life spun after contarrination by a
toxin .15 apparently linked with a difference in the doses of
preliminery irradlation. With an increase of tha irrediation
doae :t.'ne degree of Jesion of Lumurobiologleal resistance of the
orgariem grew, which also led to a preater docrsase in the life
Span,

wur experimental matericd made it possible to e:ictlish
that in an irrailated organisn amd fur o periocu of time aftoer
ro‘storation of radioresistance and reporation of revirsitle radie-
tion injuries, lesions ranaln in the mechardimm of immunotiologlcal
roslistance for an exceedingly protracted and still unestaoblished
period of time. This mechanism determines the 2%iliiy of the
orienism %0 couriiaract the irfluence of booterisl toxins. Mani=
festation of these leelons, which wes displayed in the reduction
of the egvorsge 1life span after ocontanination by the toxly, Vas,
perfringens, increased when the irradiati n dose was increased.
Housrer, the conditions of the influence of radiation {single

or douhle) s2rA increasing the time intervels betwoen irradiations



did ot influence the degres of reduction of the orgamism's
irmudty. This allowe uwa %o und.at;o lesions in the meghanim
of immunobiological resistance with the irreversible component
of radiation siokness.

It wvas showm eaxlier (A. V. Popov with co-authors) that
for a protracted time al'sr irradiation of the animels simul-
taneoualy with the lowering of Lmmunodiologloal reactivity,
incressed hiwopoiesis hidden ty a mommal or ansmic pa’tarn of
peripheral tlood was noted as well as an increase in thyroid
activity of the thyroid gland, which wes rot acoompanied by
grovth of the organ. Oontimued introduction of thyrold led to
mrnalisation of the state of irmmunobiologiocal rosistance and
heopotests and brought the histelogioal structure of the thyroid
gland and thy:roglotulin formation closer to that of healthy
erdnals. Probably, manifestations of the irreversihle component
of radistion sickness are specifically lirked with the state of
the endocrine system, Hormone tbarspy dscreasea theso mardfes-
tations and possitly accelerates pariial or complete restoration
or these redistion injuries, which are repaired with the grentc:t'
of difficulty.
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